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TECHNICAL BRIEF
EPANET Extended to Include Multi-Species Modeling

Background

The U.S. EPA’s National Homeland Security Research
Center (NHSRC) Water Infrastructure Protection Division
(WIPD), headquartered in Cincinnati, Ohio, conducts and
coordinates research to improve the security of drinking
water and wastewater treatment, distribution, and sources.
To counter threats against water systems, the NHSRC is
developing the Threat Ensemble Vulnerability Assessment
(TEVA) Program, a computer program that models and
evaluates water system threats and vulnerabilities. TEVA
relies on the EPA’'s EPANET hydraulic and water quality
software package. EPANET has been extended to support
homeland security research efforts.

MS-EPANET

EPANET is used in homeland security research to model contamination threats to water systems.
Historically, EPANET has been limited to tracking the dynamics of a single chemical transported
through a network of pipes and storage tanks. EPANET did not consider interactions between bulk
species in the water or the surface species fixed to the pipe wall.

Recently, the NHSRC released a research version of MS-EPANET (Multi-Species EPANET) that allows
for the consideration of multiple interacting species in the bulk flow and on the pipe walls. The multi
species modeling extensions to EPANET include the following:

1. The capability to model multi-species reactions in pipes and tanks when reactions involve
bulk and surface species reactions.

2. Modification of the EPANET input file format to enable it to read water quality dynamics
expressions and to accommodate various other multi-specie interactions. This allows
arbitrary mathematical expressions of reaction dynamics. The model then parses the
expressions and stores and structures the data for efficient evaluation.

3. The extension incorporates Newton-Raphson and Runge-Kutta algorithms into its water
quality modules to solve the differential-algebraic equations that describe the reaction
dynamics.

4. Modification of the EPANET Programmer's Toolkit to allow for specification of contaminant
sources and qualities.

MS-EPANET will enable users to model free chlorine loss, the formation of disinfection byproducts,
nitrification dynamics, disinfectant residuals, and adsorption on pipe walls. Homeland security
researchers are particularly interested in modeling the fate and transport of contaminant threats in
drinking water distribution systems.

(more)



MS-EPANET Software and User’s Guide

The MS-EPANET software and User’s Guide is now available to researchers and consultants as part of
a beta-testing program. The User’s Guide includes several example applications. By the end of 2006,
a tested version of MS-EPANET will be freely available.

For more information, visit the NHSRC Web site at www.epa.gov/nhsrc.
Technical contact: Regan Murray (513) 569-7031, Murray.Regan@epa.gov
Kathy Nickel (513) 569-7955, nickel.kathy@epa.gov
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